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(54) MOUNTING OF SURFACE MOUNT COMPONENT 

(57)Abstract: 

PURPOSE: To mount easily an electronic component 
mount device, which has pads formed with bumps and 
the like on the surface on the side to be mounted, and a 
surface mount component, such as a semiconductor 
chip, on a printed- wiring board and at the same time, to 
reduce the cost for the development of a device to 
mount the surface mount component. 
CONSTITUTION: First laser beams L1 are respectively 
emitted on diagonal positions T1 of bumps 5 of a ball 
grid array 1. Then, the array 1 is moved front an 
emission surface A-A1 and second laser beams are 
respectively emitted on the surface A-A1 via filters frog 
the opposite directions to the emitted directions of the 
beams L1. Then, the filters are moved and a printed- 
wiring board is arranged on the surface A-A1 in such a 
way that the second laser beams are emitted on ^ 
diagonal positions of pads for mounting of the printed- 
wiring board being made to correspond to the emitted 
parts of the bumps 5 emitted with the first laser beams 

L1. After the array 1 is again returned to the former surface A-A1, each bump 5 of the 
is bonded on each pad for mounting of the board. 
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taw] mm?zm<Dwt l c'<i>7mwi$:£titc'-i*j f 

-€-<DMIfHA - Al (C? -r ;^^b"CS2©U 
— tf-%^1 OU— tf-7l£Ll (DM*WlSli^*f*(6l 
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[«ttM*©tteB] 

mem i © x * » f tc^mw u . ^ciCBut vtkws&MR, 

. *©!& 1 ©**'-; F 7n©M*Hii§K:S& 2 ©* # F 

#©J»W«#£*ll6StfTJKWU BU&lflf2g£ttAX 

WHSSS«^-rn*>— ^7C©^l©x^-7 ^©MS* 
filKI L- *ffiSesaft&©&'"« ■> F t ES8SS© 

^Sffl^^ Ft^^-rsi^^Lfcci^iit-r 

£*ffi&SaKA©X§6#&. 

[H$J9 2 ] 1g§&©^ y F^Mf^fc^S^gUD^^e 
©;<? Ftl]?gS«©ll^ffl^ , y F<b*>!tJCE3-B-rpIlHl 

B»«K*Sfr&*s-c*or. 20 
flnsas^saiAu:. *©#& < t bftmcD 2 fi^f©^- 
y f mm 3 titcM t ztm-r &m*M<DmnLW&*ti* 

**i**iJRW*U ^cc«®*^gp n a D ao'0S8S«©^-r 

ft< i4>ff^©2fflBf©^^ffl^--> F©t»-r*i*»-#* 

A>-#©Mtf^tttiC3ttr{ig&&u so'^msi 

^Pa D aRO'!18gS«©C^-rti^-^*7E©X>i< * F3£© 
5^M^a5o D D ©H«*fto 

©;•;-, KtHJSSSol^ffl^i. Fi**fj£3ii-C|plll 

msmffinig®&<D'< ? f&!wiik»r©3s*B'<» f 
c^-rn^-^ii. -e-©ii>^< ifc^©2@F?f©a5^*s 40 

frie^EH^gi5D a a so*iHissss©i»-r^^— ^©®a^ 
£3ft/t&gB#^©X#* F:ft©jlj®<!:. ^-©»iii&* 
3nfc&^#£#j£-f SglS©^? FRO^ISSfflAs, F 
<D^-rtifr—J;^<DX7i<v Y?t<DfflM£*ft oTSrt, 

f L/ asiiisgsfl,&©^ ? f t 
commit v 5 tcLtcctzftmt? 

[9fe9!©lftn&tt91] so 
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[0 0 0 1] 

y> Fi5if««^©**i^icwr'Sfc©-cS)^ 0 

[0 00 2] 

vfmrnmkmmo>m&<o^ y > f§2ss (v-y-* 

-F) ^©^ffi^'fb*i^-Cl^ 0 
[0 00 3] C©a©*®|^S|5 n n n <!: L-TSiQF P ( 

•5 K . i?rf I Srffiffl L fc^tps » -ir - y 

tfc{tism&©iitjn, Fi«»&ns 1 c 

?r«^n5'j- F^u-AT-ii. ^t'Mfc. 

^t?WEIi-C*-5^©^gfiA5^G*„ ^-C-C> lCf» 
^ST5^'i> FB^IOlItc;^ F^rff^U. 

-?-©yN-^ v^m^u^n^o^y^m^fcB 

[0 00 4] C©BGAB^>^iJ> FlS^feii© 
y Ftc -^HftW-T-S C £ CC J: 0 > 7 1 " 'J 
>F@2^*©aBte:J|^3n'SJ: i 5K&ori<»-5 0 BG 

» KK, BGA©^'>-7£{iS:&tf>L.r. g^M^CCj; 

j:o&ci/"ri>£. {Sot, y^o-^eawwr-stc&it 

v F <b©iEm^{>2:g^»35^3j< 3 ti-5 „ 
[0 00 5] ft*. BGA^O^fr'f-yy-yO^S 

1, 132 2{C^TJ; BGA 5 0 ©Tffi'Jrt^O?' 
5 1 €r*>^5 2(C-Ct^0. FMB,^S5 3©± 

^.H^ffl'^ v F 5 4 *^!l© * > 5 5 5 CC rffl^T S 

^*>7'5 1 igl^ffl-'^ y F5 4 t ©Iffl^T 1 '- ^ ^rSCCM 
^ffi^iH^tL-. ^©H«fiiCca-^l>TBGA5 0*^y 
> FS6^«5 3 tctS«S«JfC(4g^ist)Or3!pe»ll^-r*<i: 

[ 0 0 0 6 ] X. *®^S|5n a p<!: L-r©*^*^ 

^ ^ 7*?: 7- y > F iE^StC^fflH^-r & J:^«:ufcfc© 
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t/lCj: tys<T3~*r 7" y > F EiSlKCCi&SHig b T l> 
■5. ?tj;t>%, 7 'J 9 ^!»^>f^>ytt'C7f ? 

irkjbjs $ hfcusasffl^ » k £ **ea#w»«: <t o urn 

*v-?-&^>?4 > ^ccjai, »rt>. ±fELfcBGA£H)ll 
&c#> ^ %ffli^fca^(c «t 0 9 v V y > F e*8 
«©*»ffl^-; F±fctiara»OT&ilrrSJ:$tt:i/t 

[0007] 

G A 5 0 3?©¥zg#^ -7 ir-is^T 9 v ■7vm£eJji£ 
■CM. &©«* 5 

[0008] ^©is&sst&frii-cB. bgaso^h 

55 5i^-f£«. X> H*?*-* %iKBGA5 

o©^n*>7'5 i©ffi«<S£. 7*y> Fiatatss 3©S 

J^ffl^f F5 4©Mt^££?giS§CT ■*><}: 5 ^Lru* 

taitfc*3^##>#>£££4>K:. sis:g{**5i«Ji&<£>©£ 

F &©£&£„ C©Citt, 

[0009] *H^B±fB©raS.#.*^-r-Sfcto(Ci& 

§tifc^©r*or. -e©as«jB*4i-r-sffl!i©s(c^*> 
agf*^ ^^©Sffijs^aja* 7* y > hraft&tcsstc 

St»-r*C £#-?#£ ££4^ «9%£t8A£|@!tr 

sgs©^{c n * f *\m.t 5ci^tt5i 

M^SPn a d©SI^S*ffi«t-^ c t tc& 
[0010] 

[WB*)Bi*-r«fc»©^»] Jil3©^*P^Sfc 
toTOS 1 OCE*S©IHin?tt. a®^SPiS.©ll^a(c 
flMSft/cMSfc©^ » F&CflgiS®R«:j&JSStifcW£ 

» f iciajzr &mmm'i » f ©i»rtia>— #©d>a < 
E«iffli«a5ftacfiaj8a«©t»-rn*— 

fiUBfreSttStt. ^©$1©X* 5 F7fc©HSft<igK: 
S?I2 ©**•:/ FSfr&SIl©*** F:&©M*Wfr££*f 

^rsjA^^-n^n.BsstL/. 2a >-ciiufai&i ©*#•:> f# 
F©u-rn^-7?©^wa5^<t*fjo$-itr«g*tb. bo' 

affl^ap o a B XBlH]&»«^-rft#>-;i!>£7c©0 1 ©^ 
h#©J8a#fiaKKRLfc». 3iBlft£§BD a D ©&^ » 
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[0 0 1 1 ] 8S#^2CCSE4g©#SgjT«. HtftO^'v F 
£{f;$./cgt®il3£B|3 1 &£-e©^ » F £ |g|»S*i©3B8fll 
F£**tJS3H±T|s]|5I?Sa«k:||«-r-S^ft-C*o 
T. BUlE*ffi3S^S|5 n D n B. -€-©4>&< £&ffig©2@3r 

BSS«t©4>&< &*>««© 2 fiBrOSttSra/'C* F©c^-r 

mSii. *<DZX> h*©JB«ffiM(c^«K» h##HM* 
Stifc* o fc4EPR#iJ>*C < £ feffi M<D2 fillr©9SHEft 
, < », F©l>-r*i*>— # # ? F **JM»f 3 ttfc&HJK 
Ef^SsflT* » F©t>rti*»— *©HSW»»iJtlt:3*r 

SfclO'tj FiHB®K©fraUB.n» Fi*»$-r*J: 
[0012] lf*^3 CClE4g©^t?(j, 1g^r©y<^ F 

20 *ffi*.tcmwngi%$£' a **<D^ ~j f £ w&wm>mm% 

t, l«lE^®j|^gPp D p©^^ » FSO*lHlSSS«©ll^ffl^- 

? Ku-rn^-^B. -e©^< £^^©2©^©^ 
at. *©jtiiB*snfc«»»<!:*tji?r*»»)©-'<» 

FacfStSgffl^y F©l>-i**i*>— *^©^jJ<» F^£©M 
30 ©y< 9 F £ SKKifiO^Stf^ » F £ J:^(c 
[0013] 

[flUBl W*« 1 KE«©*M8-Ctt. &BmmMUD* 
matcBtiLZtiMmk<Drt v FSl^@BS«(c^3ti 

fcfria^^f FKjttiE-rsngflj'** F©i»-rti*i— ^© 
^< £fee^© 2 s^fic^ i ©x*; y h^MWsn 
s. ^tcB«fa^ffi*iigi5a c a&^[Hisss«©^-rn^-* 

**SBE«W*ta«*»6*»3n. -e©JHl©^#» F36© 
JH«tia«cS|I2©Xjfis» F*36JflH©X#!» h7fe©M» 

40 ^(S]£jg>!t^fS]*'e)*n'e t nm3n5 < , aco-cBWBJd 

1©X^-^ F7feA^*f3n%*^/c/-! y FSCJ ! ll«ffl-''5 
v KOOfto- 7j©ii>&< £^{fS©2@m{C02© 
x^i. h##WSB»l ©*#f F**»J8W3*ifc'<* F 
aCJgOSffl''! 9 F©l>rft*— *©JHM®#<fc3frf£31i 

rraw3*i5o -e-ut. w^s^sPa^XBHiggaig 
u-rn*^— -fstfifavn i<dx-#v vit<DmM®.mcwkz 

Bfc&©'*? Ft»HB»ffi©3a6ffl^» F*tBSOrflEB 

50 ffl4^#®iI-r-£/c*©^oy7A=&^L./cf3?||#^ 



[0014] If 2 CCiE«50*WC», 4>& < £ Mi 

fiBifoiiit^^y Fot^na*— F*a*-en 
cd i > ?titp—-fi <DmMd$ft t u /c{£ai*#> $ n s . 

$sfl3^^ Foi>t*n^— ;#<z>*j>&< £*>tt*<z>2fB?r<z> 
SR»3&ssBia&tf««ot*rn*>— ^os»i©ffi«: * "c 
mii^s s n/c^ffi^gPo^^iHissss^^-rn^-' 
##m>e>n*. ^Lr/^B^sp^&^niKSfeo 
li-rn^— *©aM^*3nfcS3u»^o^#-y f*© 
aja<fc. ^coMiii^*5n/c&gp^t>ttjs*r^aocD^* 
? fro^ss!^? F0i>-rn*>— #^<DX#* f*© 
naft/rstftonrw^-y F^&a^a&sns. 

F*5CiS#^^ F&cx&^Kfli^ * F<OCi-fn 

ftaMflSSiicfTtons. 
[0016] 

^CBGA<h7*'J> FB»«CD*J«K:oi»'r «r#cc«W 

[00 17] Blttl^ aiS^gBai L.TCDBG 
A 1 tt3?®tel2^L&l>L S I ? ?7'%1gWcl>tc7'V> 
FK®K2*«*-Cte*K Fffif8ffi2<DSffi 
2 atfBGA 1 OH«BBia-ori»4. *©^'J>>F 
BB$gffi2 OX9 2 a 3 SHCC 

ssrgx^ > ^ 5 n*n j&j&r stiti^. 

[0 0 l 8 ] EKfcSrriSK:* miffi£K& L/t©^7 
* • x#*i/SS©^y > FEKffieo^ffilcwniMB'O 
V'b KatJfcT* BGA 1 ©ISSJB'* y F 7 #*IBJIWCT 

aaffissnroe. com&m^y F7cc«^a> 
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[00 19]^fC, ±BB<DJ:5iCflto!E3nfcBGA 1 * 
^ y > F ffii^tg 6 cc*3£J- ***6*H l -a 5 ccfi£o r 
BS/Tr*. BGA 1 */0:/5tfTffJ£&£<fc5teB^ 

A-Al fcRBOfctt«rc. ^>^*5<Z)^ft{4gTl JC 
ni<DA#v F*tLr©*l©U-1f-*Ll *J{SW 
"T* (H 1 ) . C ^1 <DV-1f-7£Ll BBG 

A lOT^KiBHSnfe^KO^y^Cl <D'<>:/5© 

io nmcm^x, m 1 teTntvo^s ©stftaaTi cc 
*n*njtswsn*- c<Dfii<Du-if— &li ** 

A>^5CDg<tD*)SWS&^#!' (Witt 1 
0 0 um) *WUT*5 0, H^U&C^^^^OflMCC 
J:0J|g«OIBCcSL^*3l*i8crciOtt^Ul*itt 

#{igTl {CJB»Ufe«»*C@SU BGA 1 ^±1j(D 
ffSfig (H^-r) 5cf?fBR3|fflA-Al iWtte 

[0 02 0] ttt>T, WSEJ«»ffiA-Al CC, fglOW 

©7 -f sec® i <dw*— if-jfeLi **n*nM*fs 

[0 0 2 1 ] COtRJB*r, S2©U— !f-36L2 

{c»ur*n*nra«LrfiaB»»-r* (03) . co 

30 ^Cgeg3nfc*2CD^y^C2 tD|^(cS^l^, 

^ f scc*n-enflas*sn4. com2cD^^^C2« 

BGA l(0±^<D»»«FRtf»2 0U-1f--36L2 © 

M^cfeiirm^c^L^^figccigg^nrii 
2©u-if-3fcL2 f scc*n-enaa*B£> 

[0 0 2 2 ] M»fffiA-Al tC^U> FiB««6 

*^<DHSS^^v F7<D*fft{ftaT2 iC^2(DU-1f- 

40 #L2 *«KHsna<t5KEBr« (04) „ c©<t 
sr. > FiB««e«»2©*^'5C2 (om^m^y 
f i ommtcm^x . ^2©u--tf-*L2 
^-•v F7<D*rmaaT2 {c*n*n«ai*sn*j:5Kie 
g^n^o 

[0 0 2 3 ]^ ^SMftatCBGA l*5ft«L*ri»& 

tfcffir , a 4 cctr-t ^ y > f ib«« 6 <d^«fh ' ^* •> f 

JBSE««7 a^cS«»J (H^-T) *S»PLfca, 
BGAl^T^<DMIfflA-Al *-C»»3*"C^y> 
Fffi«t56CCSgr^ (H5) . C(D<b^, 5 

so ^s^Sffl^*^ F7±5c^n^n^tciig^snT 



^■5. ^It, BGA l^ti/c^Jy FEJRS6 

$nt. BGA l(Dy'V> HE«S6^©^K^7"r 
[0 0 2 4] ±fBLfcJ:5CC*^«!««:*5WaBGA 1 

L2 &»fttMT2 ic*4JHSflJ^v F7fcKSttrrSJ: 
2<DU~U i -*L2 CD*** F SS^ffl^^ F7^ 

[oo25]8fot, ij^^ommcm^^x, bga 
^ffi@KoKtt^T^£^^<^^o ccD*gs, mi 

MS2<DU- !f-*Ll , L2 *JBJtf-r*tfc**S© 
LfcO. BGA FE**2*««[r3tf;fc«5'r 

[0 02 6 ] X. C©^fSS*36»T«iaaEB*f«L/ 

S*K«l**><7Cl , C2 CC^tBSfrSBttC, 
>-7b*m&f8>*v F7*co»h««cJ:*IU»*SW<c 

[0 0 2 7 ] <SdfcW2):}«C, |6(fcffl2*H6-Hl 

stcseo-cBMB-r*. co^wtkbga lofltflcR 
wobga i ommjr&ftmfcmmm 1 

[0 0 2 8]H7^SfJ;5fC % BGAl*flteW£*7 

-x#*i/iKo*a^";>FB»si o 

L S l^vV'l l#*tt3*VC*5*K ^C7)LS I ^ y J' 
1 l<DHffl5Ctt2»f#:|plBl 2«5^l^c ^B?* 
U>FiB*l«l OtC53:tt«©^;l/-*-JH 3a, 13 
b3&W3titfc^ *©*;l/-*-;H 3 a, 13b 
ZftLXmnmfoMffil 2<b, £JB:7»;>hE»1Rl 0 
©SJ^J<0HR:jBJi!EStitea»»I5|Bi 4£#«»WCC« 
«3fm>£. ^JB^U> FiBi»ffil 0(Da»t*:|pII81 4 
tlUCWGi, Fl 5 a;0SJf2j®3iVC*J»3, 

3»»lsB81 4i«aWCCft»3h"Cl*4. f L/t, 
^ F 1 5 a±tc^¥^©¥ffl^0^^^>^l 6 a** 
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^^nM^nti^o 136, H7CC7n-TJ:9K:, B 
GA l<D**ft<&»T3 tcM^n/c- WObISH^^I/-* 
-;H3b £>?LSP 1 7 GUi, T -f -i f- 4 rfmm% 1 8 # 
3fcSt3*iT^S. ^bt, ^CDTfM 7*-* r/fljfitlil 8 
OLSI^y^ll «M<DJSH 1 8 a 6C«, ?L8B 1 7 ftK 
^T6feCD^>#J:*3ft£EPl 9«^tl^„ 

cgdepi 9«u-if-3fe*jsi*-rsic+»aa (c©» 

£\ 3 0 0 Mm) Ltfc^ *"0*y^(crtftBfpJ 
ttift^WS. X, T?4T4 :/fl3«Mll 8£>filfB^ 
10 >^ 1 6 afflJ©4Bffi 1 8bS2>^;^^^ 1 3 b<D? 
> F2 0 bCCtt, ^ v F 1 5 b^ffM3ft£<t<t &Ct, 
*<Dj*~j F 1 5 b±JC/0^"l 6 b#7FM3friTl,>£o 
££oT, WfBEPl 9 t^v F 1 5 b«t)^>7*l 6 
b i»Sl^c*f|£BIH5g6c*4. X, ^16bi^> 
7*1 6 ai©l«3««U<«C-3-Cl>* 0 
[0 0 2 9 ] ±iB©J:5&c*jS3;ftft:BGAl* 

^u>FiE»«6ccns-r4^*ia8-ig 1 o«£o 

rlttW-r*. BGA 1 *JKS*ffiA-Al fcEHL/ciKJS 

20 jfcL**<D_L£jfr>6BGA 1 K3tl/"CSie^|pl6C*h-e 
ti^StT* (128) „ C<Dt$, l/-f-*LB 4 BG 
A 1 CDJ4^ii^^BBg3ti/c^^^C(Dll^CcS"r5l^T 
EP1 9tCJtaS*3n*. X, !f-*L©^#^ F 

S^LfceCSS-C, BGA 1 ^i^O^mfig (H^-T) 
fCHJSBflSWffiA -Ai t¥tf <t <c S J: 5 tc#Sii3 iifc 

[0 0 3 0 ] at*T, mflBMIffflA-Al tc^U>FE 

30 *L3&JflR«3ti*J:^K:E«ra (H9) 0 COi^, 
^y>FE««6tt*y^C<D«SCc*^l»"C. v-if 
-3tL^En 1 9 T»^^>7' 1 6 b CC*h£b/c^S8fl3 
F7(D»ft(a«T2 K-€-ti-enM*f3*i&J:^5CE 

[0031] ^c^, > fes«6 (Dimmm^ v f 
mnmtcw^fa^^$&XK<D{±Lm:^motcm. r 

-fi<DMM m A - A l $*txy' } ) > F E^« 6 CC 

(010), COit, ^1 6 a, 1 6 b» 

40 s*Kfla^^y F7±ic^n-enffl^icfis^3tn:o 

^> 0 tur. BGA l^JS*3*i^y>FE««e 
b ^ ^ U 7 n ^rttcSA O t ^ f > 7* 1 6 a , 
16bi^gffl^^F7i^bC BGA1CDH« 

[0 0 3 2 ] ±IBL/Ccfc^5C, jQfiW2tC*5l^«. » 
^{4HT3 tcS^>^l 6 bijFtJE-rSEPl 9 35***1* 
M^nfcBGA 1 *ffl^SCiCC<fciD, — 
CD U -if - jfcL CDM«CC <fc 0 ^#CC B G A 1 * ? »; > F 
EtBKeeclSS-r&Cl-b^-C**. L*fc, E[119^ff5 
50 Js8U/cJ^;l/-*-;l/l 3 bO?LSPl 7CC*H,TT7Wf- 
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2>rtv F 1 5b«b^^>7'l 6 b ^Mt^Ct^ 
3 b©^> F2 0 a«ffit<D3> 

So 

[0 0 3 3] iWC, B G A 1 ©x;l/-*-Jl/ 1 3 b CO* 

7 f 1 5 b £ffM-r&xgctoi,>-t[a 1 1 ~ta 1 3 ccue 
t^iBflg^^i-rsr^^^^^flBffiffii 8 

1 6 b^Mt^Tf^^ ^fflWfltl 8CD^ffil 8 
b^[^^/c^^'V> HffiRSl OOi^KiH&ttOlB 

*tt-5u-ct£ttffc«ia*tfcT (HID. 

[0 0 3 4]*<Df£* il^^lrlbti^^ 
A 2 l*J&ERf4 (H12). »l»r, y» + l/^h 
■ R*WBUft:«, «>*+»2 1RC«H> v*»2 1 

3b07> F2 0 bCCN i * 
JB^ *y**jSSU"CN iH2 2«r^J5SE-r*. Ni 
H2 2©±5CAu*)B^^^«rSSLrAuB2 3 
LX^v F 1 5 b<DB!$&7£T?Z>a fl&O^v 

Fl 5 a<fc<tt>6t^v Fl 5 b ±K^ffl J: 9 ft S4^Ui 
©;07'16a, 1 6 b *J&5fcT& (0 1 3 ) . 

[0 0 3 5] (58KWI3) ^tc, Se»ffi[3*Hl 4-H 

[0 0 3 6 ] HI 4iC^TJ:^CC, LSI ^^^3 0 CD 

sasHrisiBiws^ffis io**sbcd*j&js««3 2 
*i»<ja»5c«, «s©^* F3 3*^npiitcj^iasn 

r*s0. F33±tCtt*»«0^>^3 43&s 

tcti, -e^Batti 5 0 mn£&oTt,>s 0 Mi 

4, HI Sic^-r^^CC, liuiafr&»^iF-ffi3 lCD*fft{4 

3ti5^*ftSiC»«J>>C?»3 5^fiSS*i-CCi2>o CO 
#JXi#3 5IJLSI *?:73 0©*ffcttST4 fctel* 
r, rtffl^^* F3 3(Dli^R;Kt, jfe-^liufB 

So X. ty%M3 5»X#* FS#1 0 0 /imOlx-tf 

HI 6tC7jVr<fc5K: % ■)x^-39)(p6LS]^7^3 
0 £^ ^>^0X5C J: 0 -C«jfiTSBU(C, 

§LS I **7"3 0CD*tft<4®T4 (C©»^ 
3 0 0 um) (DVVfrZm^n&ttlKtt&ZtfcJ: 
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[0 0 3 7 ] Ell SSC^TJ:^, mfiHL S I **:73 
0^-r^7"V>hEfflt3 6H LSI^^30 
<0*'O:/3 4fc»j£LfcSra6ffl>** F3 7 3W»fi6Sti 

^ F3 s^n^nffM^Jvc^s, c©y5-^» f 

3 8 ^SUB^* F 3 7©ffigPBlPS<!:[H]Drara , r'?f^5 

[oo3 8]^c ±fa©i5cc«ifiSsn/cLs 1 

^30*^'J>F E»« 3 6 tc^SW 5*ffi*ttlB*r 
S 0 LS I 3 0**016*1*^3 lZTiCLX 

mmucwimx. toMmimTA tcmtitztitt&MK 
^ls 1 *^*3 otcMbrS(E^c<:*n*n&s*f-r 

S (117). CCD££, U-1f-*L», LSI** 
?*3 0<D»2«)Ji*tciBa3tifc*y ^coa^cs-^i* 

[0 0 3 9 ] &*C> u-1f-36L*iJI^SnfcttJBr, 
LSI^^3 0CDTMiC^V> HB«*3 6£*tD# 
F3 8KU-1f-3e:L3&**ti*njHS*3n4J: 
5 tcBT^HRKT L SI^77'30 iW CClBgTS 

(Ell 8) o CCDi^, ^U>FE«fi3 6«*^^C 

•focjijau-c. ^5-^* F3 8CC*ti*tlM*f$^lS 
J:5K:KB3*i4. *L-r. > M3R«3 BCD*'* 
* FJBflE«l«3 6 aKSaf*J*^flJL/tf*. *OLS I 
30 **^3 0*T^C#I&3i±T^';> FiE«S6(C«# 
rSo C<Dt#. U~1f-*L*^* F3 3 <fc&*ft» 
fcJ&SSS titcWXM 3 5 3 MX # 5 •> F 3 8 
^CMWLT^S/c^, ^0^'3 4tt«^ffl^*7 F3 
7±K*n*tl«g|Kfi«8W«>3h*. *^"^^ LSI 
*'>^'3 0*sS#3tifc^»J> FB»«e*, HTnUtt 
U y P -^rtiCfgA Lt^>7'3 4 i^ffl^ * F 3 
7i*S^Lr, LS I *y^3 OCD^^T^S. 
[0 04 0 ] ifdL/c^^iC, ilf|3JCfcl^it L 

s i ^^7*3 oo*fftf±gT4 <onmcwxM3 5** 
40 n-enMi/cif^M-c, -e®»i3 5^«i' 

fcU-lf-jtLfCfc^, LS 1**^3 0<t^y>Fi5 
S D 

[0 04 1] *^«±IBlS5llW<D*CciESSn 

( 1 ) ±1B»SW 1 Rtf**SW2 ^?tt, ^M^SPfpi 
LTBGAltflWILfctf, Rt>0CcH^®^C^ + >^ 

50 3T'^*ffi^ggPp D niLTLS I *v^30*«fflLfc 



n 

f)\ /P*>g$cBGA«*ffi/fJUTfe<fcl>. C<Dm^ B 
GAffel^ti, LS I *y^3 0O±^CC«lXai3 5 

[0 04 2 ] ( 2 ) ±fB*Sfe#« 1 ^>?*5 (Dttft 

<fcc>. X. u-lf-jt*JHI«-4Ittf*SCA-C. JH7HC 

[0 04 3 ] (3) 3S»«2"CB, BGA lCE)»fttta 
Efll 9*JI5lKLfc*^ BG A 1 <D^»;> FK«1 OcDffi 

tCU-"tf-*L*JB»Ofca, «EP1 9CCU— 1f-3(6L 

[0 04 4] (4) HJ6W3 5C*5^T, §J^?H3 5*fl5 
flfT4a»BLS I ^7 7'3 0O»MlT4 rft<flS 

K«j^*SI3 5*J!5jat-r4«t>0«:, y;>hE««3 
e<Dm&m>*v F3 7 ittSffi*©2flBBfCCJtil7L*^ 
J&LT, L S I ^ 9 ^3 0 0^>^3 4 itti^^T 

[0 04 5 ] (5) **Wl-3CC*5C»-r, U-1f-# 

(6) JO60»2te*$l>T\ BGA lCD*tft&KT3 
iSLStift— M<0^)V-^-^l 3 bfeSJaO-CEPl 9 4 

19 6Cit J^St. ^JKMOf>4 0*^Jl'-*-iH 
3 bicjf AltfeJ:^ B c©tr>4 0«*©— iSKRfl* 
itO^y F 1 5 b#— ftffitCEP 1 9* 3 fe 

t^nri^o -eur, tr>4(m;oi/-*-JH 3 b 

&CffAS*i£££i>ic. ;^ F 1 5 b&5> F2 0 b t 
m$& LfcttJSr^BaftW 3 *vt l» £o C £> J: 5 tttiteSCc 
T£<t, 1 3 bfcEPl 9^*? F 1 5 b 4 

tB^tcjKfiS-f S c <b *sr # h 0 

[0 04 6] (7) HJS«3T?BLS 1 ^^^3 0©^ 
F3 3tCJBJflE3nfc^>^3 4 4^*^^'^ F3 7CC 

{c, B^ttL&C*rtS'<* F3 3CC^'>r?*3 4 40^T 

A4 3*^OTg^TS<t^tcU-CfeJ:C^ C<DJ££? 

^bA4 3*fi«B-rS»^ LSI^^^l 

3 BJ&jiaLfcU-lf-ifeL^ys-^^y F3 8K*ft 
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*ttJH»sftfc«w^ ls i ??7i 1 t^y >ne 

StS36icDra^g^-7^;UA434#AT6o C<Dt 
^JUA4 3B^3I3 5 SC^y 5 -^"^ F3 
8 £ >tf j£lT 4 fiftcM snfcys-^>^42atCP 

[0 047] (8) 3lj5fiWl3r«. LS I ^9^30* 
^U>HEi»«3 6tc^ i r4J:^tcUfc*^ fU>9 
ic. TAB (r-?* • F^ ^7*^ F * > 

10 [0 04 8] (9)±ESW«1-3W0^5 ( 3 
4iH^ffl^^F7, 3 7 t4*H*y 7P-S«"CJS 

[0 04 9] (10) BGA1*LSI*^3 0H?F 

>*ffi7Ltcmm9m%iPGA (t*> * yy * f * 
>n , i c ^ ^ ^offitcffiia. zi>7>ym<D*y7%& 
sh^mmbtcmmm^m^A^A ? f i cftcifflit 

20 [0 0 5 0 ] (1 1) BGAl4*liEt4^y>hBi 
i2©I12a^LS I **:/3 0 ©SHftSi^ffi 3 1© 
4*{C^?M, 3 3€r?fJ/&U WyF4, 3 3 Ct 
;0:/5. 34*^J5RUltefc©*^0-C*>J:l>. 
[0 0 5 1 ] ( 1 2) y 4)V$8%lJ5X9A<DRt>*)1iC 

[0 0 5 2 ] 

30 >bmmte®BtcnmirZ>Ct&X:ZZ>±£&trC, m 

[SI ] *«?B©^*Wnc*WSBGA©^>^SB 

[gI2][5]D<, BGA*g||S^ ^^;U^CC^ 

[H3] 7 ^Jl/^0C»2©U-1f -316**1 O^-lf- 

40 [04] »2<DU-1f-**^y>FlB»S©*Sffl^" 

[EI 5] BGA*^y>FlSB«Cc||S6LytttSS*^T 

[H6 1 ||)SIH?!|2{C*5WSBGA*^f*4«ftHr*S 0 

[g|7][nlC<, BGA*^*rBrMHt?*4. 

[B8] BGAOSEPKU-1f-3fe*Jli^bfctfc«*^ 

[H9] u-if-^s^y >na»«©^$gffl^'^ fcc 

50 [B10] BGA*^y> HE«ffiCCEaUfc«SI*7S 



(8) 
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[013] FKtfK-* -y+JiteN i 

[014] j8MsW3 6c*it'tSLS I ^^^*7nT«4tSH 

[015] Lsifv aafc^^ffliarAs. 
[016] tyxm<D&f^m*m?w&^mmx*foz> a 

[017] LS I ^y^<DW^8»«:u-1f-**iia3 
[018] u-1f-3fc*:/ , ;> FBRlSO^ffl^'f F 
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* [019] f|fe<0^SfiffilCC*>WSEP*?B«E"r4^^-*"- 
;Hc f> A Lit B G A SBSBSKffiiaT!* 

'So 

[02 0] ffc(D^WC:tett*LS I 5^ f 

[02 1 ] t^Wc&W&^^KcfcO BGA<D|^® 
£«g L "C I > 4 tfc« *5VfittRI2 1? * & . 
[02 2] [HID <> JJi|<D^^-7 5Cj:»3 HE»ffi* 

1 -*iffiSIR8Bft<fc LTCDBGA • F • 

TU-f) , 2a-*8ItLt(DlE 4, 15b, 3 
3-;^F\ 6. 3B-mHM1Rtl,X<D7V>hWM 

7-3SKi^f F. 19 -EH, 3 
F\ Ll -01 OU-f-*, L2 -Sfl2©U-tf- 
it, L-U— !f-3t, A-Al 
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